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磁性 PGMA 微球，氨基修饰非磁性 PGMA 微球，原位沉积生产磁性 PGMA 微球。






















    本论文的主要成果是讨论了不同方法合成磁性 PGMA 微球的效果。采用分散聚
合法，以三乙二醇（TREG）体系中部分还原 FeCl3 得到的醇/水溶性 MNPs 为磁流
体，合成出粒径较大（dn=3.38 μm）、单分散性好（PDI=1.17）、表面较洁净的磁性
PGMA 微球。基于上述实验结果，对分散聚合法合成磁性微球的相关机理进行了研
究。对磁性微球进行修饰，制备了表面含有-COOH、-NH2 的活化磁性 PGMA 微球。 
 































Magnetic composite microsphere is a new kind of functional microsphere which 
consists of magnetic material and nonmagnetic polymer material. The widely used 
magnetic composite microsphere consists of organic polymer and inorganic magnetic 
materials. In the applications of biomedical area, there are many critical requirements on 
size, monodispersity, and degree of surface smoothness of it. Therefore, it is crucial to 
prepare magnetic microspheres with suitable size, monodispersity, smooth surface, and 
excellent magnetic response. 
The objective of this dissertation is to acquire magnetic PGMA microspheres (1~10 
μm in size) with monodispersity (PDI value of approximate 1), smooth surface and 
excellent magnetic response. Synthesis of magnetic microspheres in different methods 
and the influence of factors like size, surface properties, and stability of magnetic 
nanoparticles in reaction of magnetic microspheres synthesis were investigated. The 
synthesis mechanism of magnetic microspheres was also studied. Furthermore, the 
adsorption performance of different microspheres was discussed. The dissertation 
contains four chapters as follows: 
   Chapter 1 introduces the concept of magnetic polymer microspheres and magnetic 
nanoparticles, especially their preparation methods and current research progress. And 
also, the synthesis methods of magnetic PGMA microspheres and its application 
advantage in the biomedical field are reviewed. 
Chapter 2 describes the synthesis ways of Fe3O4 nanoparticles. The nanoparticles 
were obtained by two synthesis methods: co-precipitation synthesis and high temperature 
oxidation reduction synthesis. Water soluble Fe3O4 nanoparticles modified by different 
stabilizers in the former method and alcohol/water soluble Fe3O4 nanoparticles in the 
latter method were obtained. The two types of Fe3O4 nanoparticles were characterized by 
DLS, XRD, TGA, FT-IR, TEM and SQUID. 
Chapter 3 presents the penetration-deposition method on preparation of magnetic 
















of non-magnetic PGMA microspheres, modification of non-magnetic PGMA 
microspheres and penetration-deposition of magnetic PGMA microspheres. The effects of 
soaking time and soaking temperature on synthesis of magnetic PGMA microspheres in 




 were investigated. In addition, the magnetic 
microspheres washed by hydrochloric acid were characterized. 
Chapter 4 studies the dispersion polymerization method on preparation of magnetic 
PGMA microspheres. The two types of Fe3O4 nanoparticles mentioned in Chapter 2 were 
used as MNPs to synthesize magnetic PGMA microspheres. Besides, the effect of the 
ratio of alcohol to water ratio and the amount of MNPs on synthesis of magnetic 
microspheres were investigated. The adsorption performance of magnetic PGMA and PS 
microspheres for proteins was also compared. 
The main attribution of this thesis is that the magnetic PGMA microspheres were 
synthesized in different methods. The results showed that the magnetic PGMA 
microspheres with suitable size (dn=3.38 μm), monodispersity (PDI=1.17) and smooth 
surface were obtained by dispersion polymerization method using alcohol/water soluble 
MNPs. Based on the experimental results, the synthesis mechanism of magnetic 
microsphere by dispersion polymerization method was discussed. By surface 
modification, magnetic -COOHand –NH2 microspheres were prepared. 
 
 
Keywords：Fe3O4 nanoparticles; dispersion polymerization; swelling-deposition; 































图 1.1 磁性聚合物微球应用示意图 
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